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Introduction

A gravity survey was made of an area in the Hamilton 2° sheet, Montana 

(fig. 1), to provide information on structural relationships and subsurface 

geology as part of regional geophysical studies in northwestern Montana.

Data Collection

During the summer of 1974, 135 stations were established using a LaCoste 

and Romberg gravity meter G-131. ' The stations were referenced to the 

International Gravity Standardization Net 1971 (Defense Mapping Agency 

Aerospace Center, 1974) at base station ACIC 0442-0 at Missoula, Montana. 

Secondary base stations were established in the field area at Superior and 

Lolo Work Center, Montana. Descriptions of the base stations are included at 

the end of this paper.

Station elevations were obtained from benchmarks, spot elevations, and 

contour interpolations on U.S. Geological Survey topographic maps at 1:24,000 

and 1:62,500 scales. Elevations are accurate to 1-2 m in areas of low relief, 

but may be in error by 5-10 m in more rugged terrain. The resultant error in 

the Bouguer anomaly is less than 2 mGal (milligals).

~~ Use of brand names in this report is for descriptive purposes only and 

in no way constitutes endorsement by the U.S. Geological Survey.
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Figure 1. Area of gravity survey (patterned) in Hamilton 2" quadrangle, 

Montana and Idaho.



Data Reduction

The gravity data were reduced by means of a digital computer program 

written by G. I. Evenden and R. R. Wahl. Gravity meter readings were 

converted to observed gravity using the 1971 base values of the International 

Gravity Standardization Net. The Geodetic Reference System, 1967 formula 

(International Association of Geodesy, 1967), was used to compute theoretical 

gravity. The data were reduced to Bouguer anomaly values using an assumed
o

average rock density of 2.67 g/cm . Terrain corrections were made by hand 

template through Zone H of Hammer (1939) and to 167 km by digital computer. 

The corrections ranged from 1.03 mGal 8 km northeast of Missoula to 22.48 mGal 

at the confluence of Joan Creek and Kelley Creek. Corrections were made for 

tidal effect and linear instrument drift. The principal facts for the gravity 

stations are listed in table 1. 

Explanations of headings on table 1:

sta. no. Gravity station number.

latitude North latitude in degrees, minutes,

and hundredths of minutes.

longitude West longitude in degrees, minutes,

and hundredths of minutes.

elev, f Elevation in feet (to convert to meters,

multiply by 0.3048).

st State where station is located (Montana).

observed gravity Observed gravity in milligals.

standard gravity Theoretical gravity in milligals.
 

fr.-air correction Free-air correction in milligals.



bouguer correction

terrain correction 

fr.-air anomaly 

bouguer anomaly

Elevation and curvature correction in

milligals.

Terrain correction in milligals.

Free-air anomaly in milligals.

Bouguer anomaly in milligals for

o
assumed average density of 2.67 g/cm ,
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GRAVITY BASE STATION <

LATITUDE

!i6° <^OQ' N (1)
LONGITUDE;

 nh° 06.S0 1 w (i)
ELEVATION 

976.3 METERS (1)

REFERENCE CODE NUMBERS

ACIC Ohh2~0
"JLGC 156&J
V.'A 127

STATION DLSIGNA71CN .

MISSOULA - m i

COUNTRY/STATE J

USAA-^tana 1
ADOPTED GRAVITY VALUE ;

_ ̂ _ ^ .^__ i
^= .- ' - *" ~ mgals ;

?<<?o ra9/ x/^r ;
ESTIMATED ACCURACY DATE

MONTH/YEA^

± 0.1 meals --'- -
DESCRIPTION AND/CR SKETCH

Station is located at the Missoula Airport> insido the lobby f on the 
tile floor, 0.3 m west of the exit to the apron and aircraft. (1)

Airfield

HMPLHCNCi..



AH/COUNTRY 

 Montana

GRAVITY CASE STATION 
U.S. GF.OLOGICA1. SURVEY

STATION DESIGNATION 

Superior Motel

OBSERVED GRAVITY 

980 497.43

AREST TOWN 

Superior

LONGITUDE 

114° 54' 50"

LATITUDE 

47° IV 55" '

-EVATION
835 m

TOPOGRAPHIC KAP(S) 
' Wallace AHS

YTE

1/75.

-

  .,

OBSERVER

Kleinkopf /Wilson

i * 
i

 

METER

G-159

..

REFERENCE STATION

Mlssoula Airport
 

. . .__.   .  .  

REFERENCE VALUE

980 429.45

  *

... . . ........

JESCRIPTIOu/SKETCHBase on the Isf concrete step, on the left, facing the door of cabin"#l

11

10



GKAVJIY I'.ASC STATION 
U.S. Gf.Ol.OGlCAL SURVEY

STATE/COUNTRY 
Montana, USA

NEAREST TOWN 
Lolo

ELEVATION '      . 

1174 m

STATION DESIGNATION
Lolo Ranger Station  

LONGITUDE ' ' . 
114°26'07"

OBSERVED GRAVITY 
980 382.71 .

LATITUDE 
46°46'47" '

TOPOGRAPHIC MAP(S) '. .    . . ' ,
     

Hamilton AMS J

DATE

8/5/74.

-

OBSERVER

D. Wilson
i * 
 

 

METER

G-159

REFERENCE STATION

Missoula Airport
 

. _, .__.   ..._. . .   . .

REFERENCE VA!

 980 429; 45

 

.... ......

.DESCRIPTION/SKETCH Base is located at Bfl 3851 on US Highway 12 at entrance to Lolo R 
Station, approximately 24 km west of Lolo, Montana.
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